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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The hollow particle constituent which carried out humidity with the liquefied organic 
compound which does not dissolve a hollow particle. 

[Claim 2] The constituent according to claim 1 whose boiling point of a liquefied organic 
compound is 80 degrees C or more. 

[Claim 3] The constituent according to claim 1 whose liquefied organic compound is a plasticizer. 

[Claim 4] The manufacturing method of the hollow particle which distributes the thermal- 
expansion nature minute ball which connoted the volatile liquefied foaming agent in the liquefied 
organic compound which has the boiling point higher than the expansion temperature of a minute 
ball, obtains a slurry, and heats this slurry to the temperature beyond expansion temperature. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of the Invention This invention relates to a hollow particle constituent. 

Prior art The foaming approach of the thermal-expansion nature minute ball which connoted the 
volatile liquefied foaming agent to the thermoplastics outer shell has much patents, such as U.S. 
Pat. No. 3611583, and patent application is carried out. 

However, when hollow particles weld at a foaming process and it produces floe by the 
conventional approach, and a coating, a sealing agent, plastics, rubber, etc. blend this and 
desiccation is not only difficult, but it uses it, it is difficult to distribute homogeneity. 
Moreover, although the approach of grinding a desiccation particle using grinders, such as a 
Henschel mixer and a hammer mill, is also proposed, it is not easy to grind a condensation 
foaming particle, the magnitude of the grinding particle obtained also has large dispersion, in 
addition, empty capsid structure breaks and it has the inclination for the property as an empty 
capsid to be spoiled. 

Although there is a method of spraying a thermal-expansion nature minute ball into heating air at 
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JP, 59-53290, B, and performing expansion and desiccation of a minute ball to coincidence, since 
the large-sized equipment for collecting the hollow minute balls which expanded from air is 
needed, there is a problem in industrial practicality. 

JP, 62-201 231 , A expands an expansibility minute ball in an aquosity slurry, and is indicating the 
approach of passing the gap of a grinding stone for this foam slurry liquid, and distributing floe. 
When using this approach as an aquosity slurry, in order to blend this with plastics, a coating, 
rubber, a sealant, etc., when desiccation is needed, the welding in a desiccation process poses a 
problem too at any rate. 

Object of the Invention This invention aims at offering a hollow particle constituent without 
condensation, and its process. 

The means for solving a technical problem This invention relates to the hollow particle 
constituent which carried out humidity with the liquefied organic compound which does not 
dissolve a hollow particle, and its process. 

In order to obtain the hollow particle of this invention, the thermal-expansion nature minute ball 
which connoted the volatile liquefied foaming agent to the thermoplastics outer shell is heated in 
the liquefied organic compound which does not dissolve this. 

The publication to JP, 42-26524, B etc. of the thermal-expansion nature minute ball itself may be 
well-known, as for the volatile liquefied foaming agent by which endocyst is carried out to a 
thermal-expansion nature minute ball, an about -1 5-1 00-degree C foaming agent, for example, 
the hydrocarbon of carbon numbers 4-8, for example, butane, a propane, i-butane, n pentane, i- 
pentane, neo-pentane; halogenated hydrocarbon, for example, trichlorofluoromethane, the 
petroleum ether, a hexane, a heptane, etc. are illustrated more preferably -50-150 degrees C of 
boiling points. 

The monomer which has ethylene system saturation association as thermoplastics which forms 
the outer shell of a thermal-expansion nature minute ball, For example, a vinylidene chloride, 
acrylonitrile, a methacrylonitrile, acrylic ester, Although independent or copolymers, such as 
MEKUTARIRU acid ester, a maleate, vinyl acetate, a vinyl chloride, an acrylic acid, a 
MEKUTARIRU acid, an itaconic acid, a maleic acid, an acrylic-acid amide, a MEKUTARIRU acid 
amide, styrene, vinyltoluene, and vinylpyridine, are illustrated A vinylidene chloride, acrylonitrile, a 
methacrylonitrile, acrylic ester, MEKUTARIRU acid ester, vinyl acetate, etc. are desirable as 
what has the expansibility which was excellent in the liquefied organic compound. They are 50:50 
to 80:20 copolymer of a vinylidene chloride and acrylonitrile, 50:50 to 90:10 copolymer of 
acrylonitrile and a methyl methacrylate, etc. especially preferably. 

These copolymers use together the polymerization nature monomer which has two or more 
unsaturated bonds still more preferably especially a radical polymerization nature monomer, for 
example, a divinylbenzene, a butadiene, ethylene glycol dimethacrylate, triacrylformal, 
trimethylolpropane triacrylate, etc. with the monomer which has the above-mentioned ethylene 
system unsaturated bond, the monomer 100 weight section in which the monomer which has two 
or more unsaturated bonds has an ethylene system unsaturated bond — receiving — desirable - 
- 0.05 - 5 weight section — more — desirable — **** for 0.1 - 2 weight sections. The volatile 
foaming agent by which the resistance over the liquefied organic compound of the thermal- 
expansion nature minute ball obtained by using the monomer which has two or more unsaturated 
bonds could improve, and the humid particle of the sensibility been smooth could be obtained, 

and the solubility by the liquefied organic compound was controlled, and endocyst was carried 
* • # 

out L' fa fcB 

Thermal expansion can be effectively attained without **. Moreover, a humid hollow particle 
does not swell or dissolve during preservation. 

Although what is necessary is just to select suitably the organic liquefied compound used for this 
invention according to the property of the target hollow particle, the purpose of use, etc., it 
should have the following properties fundamentally. That is, it is having the boiling point higher 
than the boiling point of (1) volatility liquefied foaming agent, and not dissolving or swelling the 
thermoplastics which forms the outer shell of (2) thermal-expansion nature minute ball. Since 
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the requirements of (2) raised the solvent resistance by using together a part of monomer which 
has two or more unsaturated bonds as thermoplastics, its degree of freedom of selection 
improved remarkably. In order to satisfy the requirements of (1), 80 degrees C or more of boiling 
points of the liquefied organic compound for avoiding the volatilization under preservation are 
100-250 degrees C more preferably. 

A liquefied organic compound the hollow particle constituent obtained, for example Plastics, The 
plasticizer blended with them when using for an elastomer, a sealant, a coating, etc., For 
example, dibutyl phthalate, G soak chill phthalate, dioctyl adipate, Tricresyl phosphate, triethyl 
SHITORETO, octyl alcohol, etc.; when obtaining a lightweight foaming molding object and 
adhesives molding — body-and-its-function and resin monomer for adhesives, for example, 
dicyclopentadiene, and styrene; — in addition to this according to the purpose, various things, 
such as a nonionic surface active agent, alkylene glycol, a polyalkylene glycol, a glycerol, silicon 
oil, a liquid paraffin, and fats and oils, are illustrated. These liquefied organic compounds may be 
mixed and used. 

the amount of the liquefied organic compound used to a thermal-expansion nature particle — 
the former 100 weight section — receiving — desirable — the latter 100 - the 20,000 weight 
sections — it is the 500 - 10,000 weight section more preferably. That what is necessary is just 
to choose by the magnitude of a hollow particle, the class, wettability, the purpose of use, etc., 
after this amount obtains a hollow particle using the liquefied organic compound of an excessive 
amount, it may be deliquored using a centrifugal separator, a suction deliquoring machine, etc. 
Moreover, a hollow particle is obtained in a plasticizer, and you may use as it is, without 
deliquoring, in blending this hollow particle and plasticizer with plastics as it is. 
As an approach of obtaining this invention hollow particle constituent, by the well-known 
approach, it manufactured or a commercial thermal-expansion nature minute ball is distributed in 
a predetermined liquefied organic compound. Although all may be used, a part of ****** for 
excessive amounts is made to distribute a thermal-expansion nature minute ball, this distribution 
— facing — a liquefied organic compound — ****** — It mixes with some remaining liquefied 
organic compounds which heated these dispersion liquid beyond expansion temperature. It is 
good to raise the temperature of mixed dispersion liquid to predetermined expansion 
temperature, to add the remaining liquefied organic compounds, to make temperature of a 
system below into expansion temperature, when a thermal-expansion nature minute ball expands 
for a request scale factor, and to deliquor a superfluous liquefied organic compound 
subsequently. Such an approach is desirable at energy efficiency, temperature control, and 
especially the point called homogeneity of the quality (especially particle size) of a product, when 
manufacturing a lot of hollow particle constituents continuously. 

F|g, J shows the example of a manufacturing method using a desirable manufacturing installation 
and desirable it especially. The liquefied organic compound of sufficient amount to slur a 
thermal-expansion nature minute ball and this to a slurry tank (1) is prepared, and an agitator (2) 
is made to distribute. A minute ball does not sediment in a liquefied organic compound, but, as 
for churning, sufficient distribution should just be maintained. The temperature of a system 
should just be temperature which is extent in which ordinary temperature or a minute ball does 
not carry out thermal expansion. Dispersion liquid are sent to a foaming machine (5) by the 
predetermined flow rate, adjusting a flow rate with a flowmeter (4) through a pump (3). 
After heating a liquefied organic compound from a tank (6) to a heat exchanger (7) independently 
at temperature quite higher than delivery and temperature required to expand a thermal- 
expansion nature particle there, it sends to the specified quantity and a foaming machine (5). 
The interior of a foaming machine (5) should just be mixed by homogeneity promptly [ dispersion 
liquid and the liquefied organic compound with which it was heated ]. 

F_!& ? is the example, carries out mixed heating of thermal-expansion nature particle dispersion 
liquid (14) and the heated liquefied organic compound (15) at an in-line heater (16), and leads it 
to the foaming section (17), it mixes with the liquefied organic compound for cooling (19) with 
ejector mechanism (18), and an outlet is cooled. 

(20) shows a temperature connection among drawing and (21) shows the outlet of foam 
dispersion liquid. It is mixed inside a foaming opportunity and fizz minute ball dispersion liquid and 
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a heating liquefied organic compound are maintained by it at predetermined expansion 
temperature. Two or more steps of heating liquefied organic substance may be used as occasion 
demands, and may rise or drop temperature uniformly or gradually. Installation of two or more 
steps of heating liquefied organic substance is useful also in order to adjust the fluidity of the 
dispersion liquid by the thermal expansion of a minute ball. The slurry containing the obtained 
hollow particle applies the slurry which adds the letter organic compound of cooling in a 
discharge part (9), and is cooled below to swelling temperature, for example, 80-30 degrees C, to 
a filter (10), extracts a hollow particle, and collects superfluous liquefied organic compounds on a 
tank (1 1). A cooling reuse is applied and carried out to a heat exchange machine (12), it does not 
cool, but the reuse of this liquefied organic compound is collected and carried out to a tank (1) 
or (6). 

this invention hollow particle constituent can be used in order to blend with plastics or an 
elastomer, and to obtain lightweight plastics and a lightweight elastomer, or to blend with a 
coating or ink and to adjust paintwork, and a paint film appearance and a printing property. Or it 
may blend with a sealing agent, putty, adhesives, etc., and restoration nature, elasticity, shock 
resistance, etc. may be adjusted. Or a base fabric front face can be pasted and it can also use 
for a cushion agent, an imitation leather, etc. 

When using this invention hollow particle constituent for plastics or an elastomer, the 
polymerization of the monomers may be carried out to the bottom of existence of a hollow 
particle as a liquefied organic compound using the monomers it is incomparable to a plastics raw 
material. 

Hereafter, an example is given and this invention is explained. 

example 1 thermal-expansion nature — minute — the dioctyl phthalate (DOP) dispersion liquid 
containing ball Matsumoto micro fair-F-50 (Matsumoto Yushi-Seiyaku [, Inc. ] make outer-shell 
resin acrylonitrile-methyl methacrylate: particle size of 10-20 micrometers) 15 % of the weight 
were adjusted. 

It came, whenever these dispersion liquid were shown in Fig. 1 , and it processed with equipment, 
and the hollow particle constituent was obtained. Dispersion liquid were sent into foaming tubing 
(diameter die length of 600mm of 36mm, product made from SUS304TP) (5) from slurry 
installation tubing (13) by the rate of flow of 4**/min, heated about 150 degree C of DOP(s) in a 
tank (6) by the heat exchanger (7) further, supplied this to the induction (14) of a heat exchanger 
(5) by the flow rate for 12**/, and mixed it with said slurry. The temperature in foaming tubing at 
this time was set as 120 degrees C. After introducing DOP of ordinary temperature into the 
foam slurry liquid which flows out of a foaming tubing discharge part (9) by part for 25**/and 
cooling slurry liquid at 60 degrees C or less, it deliquored with the suction dehydrator (10) and 
the humid hollow particle with a particle size [ containing 86% of DOP ] of 50-100 micrometers 
was obtained. This was the easy wet powder of the handling which does not have generating of 
dust, either and does not have floe. 

Example 2 Except having replaced with DOP and having used the isopropyl myristate (IPM) using 
the thermal-expansion nature minute ball Matsumoto microsphere - F-30 (the Matsumoto 
Yushi-Seiyaku, Inc. make, an outer shell resin vinylidene-chloride-acrylonitrile copolymer, 
particle size of 10-20 micrometers), it was operated like the example 1 and the wet powder with 
a particle size of 50-100 micrometers which contains IPM 83% was obtained. 
Example 3 Except replacing with the foaming machine of the equipment of an example 1, and 
making the content of the thermal-expansion nature minute ball in DOP into 1.5 % of the weight, 
using a general multitubuler heat exchanger as a foaming machine, heating, expansion, and 
cooling were performed like the example 1, and the hollow particle with a % of the weight [ of 
DOP contents ] of 85 and a particle size of 40-80 micrometers which carried out humidity was 
obtained. 

Example 4 The DOP slurry containing 14% of thermal-expansion nature minute ball Matsumoto 
microsphere - F-30 was applied to the steel band belt at the thickness of about 2mm. This steel 
band belt was moved to the 150 degrees C heating zone (3m) and the 10-degree C cooling zone 
(2m) the rate for 1m/. The humid hollow particle with a particle size [ containing 89% of DOP ] of 
40-90 micrometers was obtained continuously, without deliquoring. 
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Effect of the invention This invention offers the hollow particle constituent which was excellent 
in the workability and dispersibility which are not parenchyma top ********** in the 
condensation hollow particle. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The schematic diagram of equipment for Fig, 1 to manufacture a hollow particle; the 2 nd drawi ng 
2 Fig. is a schematic diagram showing the structure of a foaming machine. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[ FjfLl] 
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[ Fig 2 ] 




f 14 



[Translation done.] 
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